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MEMORANDUM 
DATE: October 9, 20171 
TO: Laurentiu Dusciuc, PE, Alta 
FROM: David Mahama, PE, DKS  

Erin Vaca, TE, DKS 
SUBJECT: Contra Costa County I-680 / Treat Boulevard Bicycle and Pedestrian Plan 

Feasibility:  Traffic Analysis of Alternative 2 and Alternative 3 of Revised 
Concept 4 

INTRODUCTION AND BACKGROUND ON CONCEPTS 4A AND 4B 
Previous analysis of Concepts 4a and 4b for this project was documented in a memorandum 
dated March 6, 2017 (revised October 9, 2017). This previously completed analysis assessed 
the Concept 4a which involved the removal of one eastbound lane between the Treat 
Boulevard/I-680 ramps/Buskirk Avenue and Treat Boulevard/Oak Road intersections and 
modifications of the two intersections.  Under this alternative, the Treat Boulevard/I-680 
ramps/Buskirk Avenue intersection was modified to eliminate the northbound free right turn 
lane. 
 
Under existing (2014) traffic conditions, Concept 4b was shown to result in excessively long 
queues and unacceptable delay during the AM peak hour as shown below in Table 1.  Because 
the Treat Boulevard/I-680 ramps/Buskirk Avenue intersection would be expected to operate 
unacceptably in the A.M., this alternative was excluded from future consideration. Furthermore, 
the expected queues for the northbound right turning vehicles were expected to extend back on 
the ramp all the way to NB I-680 in the A.M. and extend almost all the way to the freeway in the 
P.M.  

CONCEPTS 4C AND 4D  
Despite the results described above, interest remained in Concept 4a because of the potential 
safety benefits to bicyclists of eliminating the free right turn lane at the Treat Boulevard/I-680 
ramps/Buskirk Avenue intersection.  Two additional variations were developed which retained 
the removal of the free right turn lane but supplemented the capacity of the northbound right 
turn movement.  Under Concept 4c, the northbound approach of the intersection consists of one 
left turn lane, one through lane, one shared through-right lane, and a right turn lane.  Under   

                                                      
1 This document has been revised from the version dated September 12, 2017 to reflect standardized 
naming conventions for the design alternatives. 



 
 
 

 

 

 
Table 1.  Concepts 4a and 4b under Current Year (2014) Traffic for Treat Boulevard and I-680 
Northbound Ramps/Buskirk Avenue Intersection 

Peak 
Hour 

Existing Alternative 4a –Alternative 4b 

Control 
Delay 

(s) 
LOS  

Movmt. 
of 

Interest 

Queue 
Length 

(ft) 

Control 
Delay 

(s) 
LOS  

Movmt. 
of 

Interest 

Queue 
Length 

(ft) 

Control 
Delay 

(s) 
LOS  

Movmt. 
of 

Interest 

Queue 
Length (ft) 

A.M. 30.3 C 
WBRT 126 

34.7 C 
WBRT 130 

112.9 F 
WBRT 640 

NBRT 0 NBRT 0 NBRT 1446 

P.M. 17.5 B 
WBRT 169 

19.5 B 
WBRT 638 

62.1 E 
WBRT 638 

NBRT 0 NBRT 0 NBRT 1308 

Notes: HCM 2010 analysis unless specified by *. 
*HCM 2000 analysis due to HCM 2010 limitations. 
Queue Length = 95th Percentile Queue Length 
 
Concept 4d, the cross section includes one left turn lane, two through lanes, and two right turn 
lanes.  Diagrams of these designs can be found in Appendix A. 
 
This memorandum documents the analysis of these two alternatives with respect to overall 
performance, delay, and queuing at the Treat Boulevard/I-680 ramps/Buskirk Avenue 
intersection.  A modified version of Concept 4d, Concept 4e, is presented as the best option for 
this intersection. 
 

ANALYSIS OF CONCEPTS 4C AND 4D UNDER FUTURE YEAR 
(2040) TRAFFIC 
While Concepts 4c and 4d perform adequately under existing traffic conditions (see Table 2), 
neither would operate acceptably under future traffic conditions (see Table 3).  As shown in 
Table 3, both alternatives show a high level of delay and a 95th percentile northbound right turn 
queue in excess of 1000 feet during the AM peak hour.  As stated previously, this length queue 
will reach back to the I-680 freeway. 
 
A modification to the proposed alternatives was tested whereby the second through lane in 
Concept 4d was changed to a shared through-right lane.  This modification is termed Concept 
4e. The triple right turn lanes can be accommodated by three receiving lanes on Treat 
Boulevard.  With this modification, the intersection would operate at an acceptable LOS with the 
northbound right turn queue under 600 feet, a length contained within the ramp north of the split 
to the weigh station. 



 
 
 

 

 

Table 1: Concepts 4c and 4d under Current Year (2014) Traffic for Treat Boulevard and I-
680 Northbound Ramps/Buskirk Avenue Intersection 

Peak 
Hour 

Concept 4c Concept 4d 

Control 
Delay (s) LOS  Movmt. of 

Interest 
Queue 

Length (ft) 
Control 

Delay (s) LOS  Movmt. of 
Interest 

Queue 
Length (ft) 

A.M. 44.4 D* 
WBRT 633 

43.1 D 
WBRT 698 

NBRT 687 NBRT 611 

P.M. 41.6 D* 
WBRT 218 

41.3 D 
WBRT 495 

NBRT 510 NBRT 484 
Notes: HCM 2010 analysis unless specified by *. 
*HCM 2000 analysis due to HCM 2010 limitations. 
Queue Length = 95th Percentile Queue Length 

Table 3: Concepts 4c - 4e under Future Year (2040) Traffic for Treat Boulevard and I-680 
Northbound Ramps/Buskirk Avenue Intersection 

Peak 
Hour 

Concept 4c Concept 4d Concept 4e 

Control 
Delay 

(s) 
LOS  

Movmt. 
of 

Interest 

Queue 
Length 

(ft) 

Control 
Delay 

(s) 
LOS  

Movmt. 
of 

Interest 

Queue 
Length 

(ft) 

Control 
Delay 

(s) 
LOS  

Movmt. 
of 

Interest 

Queue 
Length 

(ft) 

A.M. 61.2 E* 
WBRT 735 

88.3 F 
WBRT 332 

46.9 D* 
WBRT 332 

NBRT 1036 NBRT 1002 NBRT 536 

P.M. 40.2 D* 
WBRT 853 

52.6 D 
WBRT 459 

31.7 C* 
WBRT 401 

NBRT 604 NBRT 534 NBRT 323 

Notes: HCM 2010 analysis unless specified by *. 
*HCM 2000 analysis due to HCM 2010 limitations. 
Queue Length = 95th Percentile Queue Length 
  



 
 
 

 

 

 

Conclusion 
By 2040, Conecepts 4c and 4d are expected to result in unacceptable operating conditions at 
the intersection of Treat Boulevard and I-680 off ramp/Buskirk Avenue during the AM peak hour. 
Instead, Concept 4e with two dedicated right turn lanes and one shared through-right lane 
presents a reasonable tradeoff between vehicle delay and improved conditions for bicyclists and 
is the recommended option for this intersection.  Implementing this alternative will likely require 
some modifications to the median and shifts in striping on Treat Boulevard in order to create 
comfortable dimensions for motorists using the three receiving lanes. If desired, the shared 
through-right lane can operate on an as-needed basis during the AM peak hour with 
implementation of a variable lane assignment control sign installed at the intersection. 
Alternatively, the shared through-right movement may be allowed at all times with appropriate 
lane legends and striping. 
 



 
 
 

 

 

APPENDIX A –CONCEPT 4C AND 4D PLANS 
  







 
 
 

 

 

APPENDIX B – CURRENT YEAR SYNCHRO REPORTS 
  



 
 
 

 

 

APPENDIX C – FUTURE YEAR SYNCHRO REPORTS 
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